The impact parameter u in R 2 is, for convenience, restricted to the disc For a discussion of the impact parameter u 9 the kernel k and the collision mapping J, see [1] . We now consider Q. As usual Q is zero for the Maxwell distributions, which thus are equilibrium solutions. A basic assumption in the deduction of the Boltzmann equation in kinetic gas theory is the low density of the gas. Then the contribution of the higher collisions are neglected in the development of the gas on physical grounds, so that the binary collisions alone are responsible for the development of the gas through the binary collision operator. For the same physical reasons an additional term should be inserted in case high densities develop in the gas. In the present paper that additional term cancels the binary collisions at high densities. But the proofs below hold for more general additional terms, thus under more general assumptions on the behaviour of the gas at high densities.
Boltzmann used k = C\v l -v 2 \ as the weight-function in Q. In the present paper, however, we use for the physical case
We consider (1.1) written as
ƒ here denoting the periodic continuation in x with period oe of the function ƒ in (1.1). The main result is an existence and uniqueness theorem for (1.6), when f 0 e JJ°{m x R 3 ). We also prove the moment conservation laws and the usual laws of macroscopic gas dynamics as well as the Jf -theorem.
As in the bounded space-homogeneous case treated in [1], the existence and uniqueness is based on the local Lipschitz continuity of Q and the positivity of a related operator. The method also works in more general situations, e.g. for a containor a> with sufficiently well-behaved boundary under specular reflexion and a constant exterior force.
2. Results. We notice that Qf{x + v t t,v l9 t) does not depend on It^l > K x . Hence it is enough to consider initial data f 0 eL°°(Q) with Q = {(x 9 v);xeoe 9 \v\ ^ K x } 9 and to consider the solution/for t > 0 as a function of v for |t?| 5* K x and periodic in x with period oe.
We also notice that 
